
providing illumination by way of a pluraftity of 

different paths through a specimen having a gharacteristic to be 
A* 

measured; 

sensing a plurality of independent signals developed at 
the same time or in rapid sequence/'representing optical 
information obtained from said/¥pecimen in response to said 
illumi nation, each independent: signal corresponding to a 
particular path : and 

processingysaid signals in accordance with appropriate 
modeling techniqu^ to minimize inaccuracies in spectroscopic 
determination or qualitative or quantitive characteristics of the 
specimen. 



of f providing >L/b 



The method of claim 2 including the step 
[limitation ^£-± hP s pecim e n modu la^eel at 



different frequencies aloita said dif f erent ra ^TJy^ i 1^spectively for 
disting u ishing^o n e- indQpondo i &tj ^s&nsed signal from^ emothoy . 




£ 5. (Amended) Thej 

of providing illumination of 



me 



J** 



sequence codes along said different pat 

.... -^U^ A 
distinguishing ^p*»e— lndcpcn degt sensed sign 



^ claj.m 2 including the step 
afferent time 
respectively^ for 



with d: 
rresnentively for * 



7. (Amended) Apparatus for improving optical 
interactance measurements comprising^ 

means for providing illj^hip^tion to a specimen having a 
characteristic to be measured .along a plurality of different 
paths ; 



t 




means for sensing optical information developed by said 
illumination provided from an illuminated specimen; 

means , responsive to said sensed optical information. 
for developing a plurality of independent signals corresponding 
in number to said plurality of patWr^Said signals representing 
said optical information obtaiij^d from said specimen; and 

means for processing said signals in accordance with 
appropriate modeling tecilniques to minimize inaccuracies in 
spectroscopic deterioration of quantitative or qualitative 
characteristics of^the specimen. 




10. ( Amended ) Th^, 
for modulating said illumj 



each path fcad^a diff 

A 

apparatus < 




laim 7 including means 
provided to said paths so that 
ating characteristic, said 
including irfeans [ responsive to said independent 
signals for demodulating said signals. 

11. (Amended) Apparatus for improving optical 
interactance, transmittance and reflectance measurements 
comprising: 

an elongated probe having a body/portion and a tip 
portion, the body portion comprising a p^ntral tubular element 
surrounded by an annular outer elemei 

the tip portion having / 4/cehtral aperture which 
communicates with said central t&fcui£r element and at least one 
ring which communicate with s^id annular outer element; 

the ring or rings/ in said tip portion being angled with 
respect to the longitudinal axis of the probe; 



-3- 



• 




a number of fiber optic bundles whose nujpaber 
corresponds to said [plurality of] ring or rir^g§ being disposed 
within said outer element, each bundle be^fig arranged at one end 
to exit at a respective ring and, at phe other end, at least one 
such bundle to be connected to a^urce of illumination; and 

optical means dispo / 4^d in tjae~ central tubular element 
for receiving optical information resulting from applied 
illumination to a specimen from said central aperture from a 
specimen and for conveying said information to a sensing device 
so as to develop ^signals representing said specimen optical 
information. 




18. (Amended) TJie a 



lie at] 

fiber optic means and a det e'^ 



tor 



providing a signal represeyfcat 



•4 



the specimen. 




paratus of claim 11 also including 
for [monitoring the energy] 
e of the illumination received by 



20. (Amended) [A] In a method of using J/the] apparatus 
for im proving optical interactance measurements/comprising means 




for pro viding illumination to a specimen having a characteristic 
to be m easured along a plurality of diffjgrent paths, means for 




sensing optical information developed/bv said illumination 



provided from an illuminated spe 



sensed optical information 



. foi?(^ev^ioping 
)pnd: 



means, responsive to said 



a plurality of 



independent signals corresponding in number to said plurality of 
paths, said signals representing said optical information 
obtained from said specimen, and means for processing said 
signals in accordance with appropriate modeling technigues to 
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minimize inaccuracies in spectroscopic determination of 
quantitative or qualitative characteristics of the specimen [</f 
claim 7 or claim 11], said method including the step of arranging 
</the tip of the probe>adjacent a specimen of small size sof that 
reflected energy from said specimen is directed to^sai/a central 
aperture ^ 

21. (Amended) [A] In a method of using/ [the] apparatus 
for improving optical interactance measurements^ comprising means 
for providing illumination to a specimen having a characteristic 
to be measured along a plurality of different paths, means for 
sensing optical information developed by said illumination 
, provided from an illuminated specim^nO means, responsive to said 
sensed optical information, for d^yfelopjjKf" a plurality of 
independent signals corresponding in number to said plurality of 
paths, said signals representing said optical information 
obtained from said specimen/ and means for processing said 
signals in accordance vitK appropriate modeling techniques to 
minimize inaccuracies irf spectroscopic determination of 
quantitative or qualitative characteristics of the specimen [of 
claim 7 or claim ll// said method including the steps of 
arranging (the tip/of the probe^adjacent a specimen of small size 
and using f iber/optic elements to receive energy transmitted 
through said ^pecimen to/said central aperture. ^ 

22/. [A] In a method of using [the] apparatus for ' 
improving Optical interactance measurements comprising, means for 
providing illumination to a specimen having a characteristic to 
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be measured along a plurality of different paths, means fcu/ ^ 
sensing optical information developed by said illumination 
provi ded from an illuminated specimen, means, responsive to said 
sensed optical information, for developing a plurality of 
independent signals corresponding in number ^to^sa id plurality of 



paths, said signals representing said optical information 
obtained from said specimen, and mean^for processing said 
signals in accordance with appreciate modeling techniques to 
minimize inaccuracies in specjb^e^copic determination of 
guantitative or gualitative^haracteristics of the specimen [of 
claim 7 or claim 11] t safid method including the step of providing 
a further source of illumination , arranging (the tip of the probe)> 
adjacent a near side of a specimen of small size, arranging the 
further source^ of illumination on a far side of said specimen, 
using (4a i<yprobe^>so that reflected energy from said specimen is 
directed/tox^said central apertur^> and/or energy transmitted by 
said further source through said specimen is directed tcr\said 
central aperture ?> 

-f _ 

Claim 2\, line 1, delete "A" insert — In a — . 

24. [A] In a method of using yfttie] apparatus for 
improv ing optical interactance measurements comprising means for 
providing illumination to a specimen having a characteristic to 



be measured along a plurality^ different paths, means for 
sensing optical inf ormatioi^eveloped by said illumination 
provided from an illuminated specimen, means, responsive to said 
sensed optical information, for developing a plurality of 
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independent signals corresponding in number to saicr plurality of 
paths, said signals representing said optical inrormation 
obtained from said specimen, and means for px'ocessing said 
signals in accordance with appropriate techniques to 

minimize inaccuracies in spectroscopic/determination of 
guantitative or qualitative characteristics of the specimen [of 
claim 7 or claim 111 , said methgyaK including the steps of 
providing a further detector feorjieveloping an electrical signal 
responsive to illumination^/ arranging the top of ^the probe} 
adjacent the near side of: a specimen of small size, arranging 
said further detector jon a far side of said specimen, using said 
probe so that reflected energy from said specimen is directed to 
-<jsaid central aperture/ and/ or energy transmittal by said probe is 

detected by saya further detector. 

Clcyim 25^Hine l, delete "A" and insert — In a — . 
Claim 26, line 20, after "signals" insert — responsive 
to said illumination — . 

Please add new claims 2^-31 as follows: 




27. In a method of using apparatus/for improving 
optical interactance, transmittance and reflectance measurements 
comprising an elongated probe having a body portion and a tip 
portion, the body portion comprising^ central tubular element 
surrounded by an annular outer el^erv^ the tip portion having a 
central aperture which communicates with said central tubular 
element and at least one rincj which communicate with said annular 
outer element, the ring or/rings in said tip portion being angled 
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with respect to the longitudinal axis of the probe, a number or 
fiber optic bundles whose number corresponds to said ring oy 
rings being disposed within said outer element, each bundle being 
arranged at one end to exit at a respective ring and, at the 
other end, at least one such bundle to be connected to a source 
of illumination, and optical means disposed in the /central 
tubular element for receiving optical informatioi/ resulting from 
applied illumination to a specimen from said central aperture 
from a specimen and for conveying said information to a sensing 
device so as to develop signals representing said specimen 
optical information, said method including the step of arranging 
the tip of the probe adjacent a specdWn a£x-^mall size so that 
reflected energy from said specimen^Wdirected to said central 
aperture . / 

28. In a method of using apparatus for improving 
optical interactance, transmitt4nce and reflectance measurements 
comprising an elongated probe/having a body portion and a tip 
portion, the body portion comprising a central tubular element 
surrounded by an annular c/uter element, the tip portion having a 
central aperture which communicates with said central tubular 
element and at least one ring which communicate with said annular 
outer element, the ring or rings in said tip portion being angled 
with respect to th(& longitudinal axis of the probe, a number of 
fiber optic bundles whose number corresponds to said ring or 
rings being disposed within said outer element, each bundle being 
arranged at orie end to exit at a respective ring and, at the 
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other end, at least one such bundle to be connected to a souj?ce 
of illumination, and optical means disposed in the central 
tubular element for receiving optical information resulting from 
applied illumination to a specimen from said central ^aperture 
from a specimen and for conveying said information/to a sensing 
device so as to develop signals representing saidf specimen 
optical information, said method including tha/steps of arranging 
the tip of the probe adjacent a specimen of /Small size and using 
fiber optic elements to receive energy transmitted through said 
specimen to said central aperture, 

29. In a method of using ^paratus for improving 
optical interactance, transmittang^aftd/ref lectance measurements 

C^OkAv* comprising an elongated probe ha^4ifg a body portion and a tip 
portion, the body portion comprising a central tubular element 

.\^^ surrounded by an annular out^fc element, the tip portion having a 
central aperture which communicates with said central tubular 
element and at least one /ring which communicate with said annular 
outer element, the ring/ or rings in said tip portion being angled 
with respect to the longitudinal axis of the probe, a number of 
fiber optic bundles/ whose number corresponds to said ring or 
rings being disposed within said outer element, each bundle being 
arranged at one/end to exit at a respective ring and, at the 
other end, atvleast one such bundle to be connected to a source 
of il luminal: ion, and optical means disposed in the central 
tubular e/ement for receiving optical information resulting from 
applied /illumination to a specimen from said central aperture 
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from a specimen and for conveying said information to a sensing 
device so as to develop signals representing said specimen 
optical information including the_s£eff of providing a further 
source of illumination, arradj Jtihe tip of . the probe adjacent a 
near side of a specimen o^Xsmall size, arranging the further 
source of illuminaticjifon a far side of said specimen, using said 
probe so that rejected energy from said specimen is directed to 
said centra J/aperture and/or energy transmitted by said further 
source tKrough said specimen is directed to said central 
apeiptiure • 

30. In a method as in claim 29 including the step of 
selectively choosing an operational mode of reflectance, 
-transmittanc6T>r- c ombined ref lect anc^-a^d^trai^smirttanee^ 

31. In a method of using apparatus of ^for improving 
optical interactance^ transmittance an d rof lcc^ancc - measurements 
comprising an elongated probe having a bod^/portion and a tip 
portion, the body portion comprising a central tubular element 
surrounded by an annular outer element, the tip portion having a 
central aperture which communicatite^j^h said central tubular 
element and at least one ring wja^^^^mmunicate with said annular 
outer element, the ring or r^igs in said tip portion being angled 
with respect to the longitxfciinal axis of the probe, a number of 
fiber optic bundles who^e number corresponds to said ring or 
rings being disposed /within said outer element, each bundle being 
arranged at one er^d to exit at a respective ring and, at the 
other end, at lefast one such bundle to be connected to a source 



-10- 





to a source of illumination, and optical means disposed in the 
central tubular element for receiving optical information 
resulting from applied illumination to a specimen from said 
central aperture from a specimen and for conveying said 
information to a sensing device so as tx> develop signals 
representing said specimen optical^iSrformation, said method 
including the steps of providirig^a/A^tther detector for 
developing an electrical siqrfal responsive to illumination, 
arranging the top of the y^robe adjacent the near side of a 
specimen of small size^ arranging said further detector on a far 
side of said specinfen, using said probe so that reflected energy 
from said specimen is directed to said central aperture and/ or 
energy transmittal by said probe is detected by said further 
detector^ 

Q^/^ v^2. In a method as in claim ><£l including the step of 
selectively choosing an operational^mode of reflectance, 
transmittance or combined ref le^ahe^and transmittance. 

REMARKS 

Applicant has amended claims 1, 4, 7, 10, 11, 18, 2 0-25 
and 26, has canceled claim lt> without prejudice and has added new 
claims 27-32. Claims 1-15 and 17-32 are in the application. 

With respect to the claims, the Examiner had rejected 
claims 1-26 under 35 U.S.C. § 112, second paragraph as being 
indefinite. In response to this rejection, Applicant has revised 
the claims throughout. While most of the amendments are self- 
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